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READY IN MAY 


First Year Algebra 


By WEBSTER WELLS 


Professor in the Massachusetts Institute of Technology 


and WALTER W. HART 


Assistant Professor of Mathematics, Teachers’ Training Course, 
University of Wisconsin 


THIS book is characterized by its ** teachableness ” 
and by its thorough and easily understood treatment of the 
essentials. 

In it: (a) algebra is built upon the pupil’s knowledge 
of arithmetic—a knowledge which it aims to conserve and 
increase. 


(b) The equation is made the core of the course. 


(c) Exercises and problems of the kind that pupils can 
solve are provided in abundance. 


(d) The subject is enriched and made concrete through 
the introduction of geometric, informational, and physical 
problems. 


(e) The pupils are taught to think, not merely to do. 


(f) The problems in each set, the topics selected for 
the course, and the method of development are graded to 
meet the growing power of the pupils. 


D. C. HEATH & CO. 


BOSTON NEW YORK CHICAGO LONDON 
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IMPORTANT NEW BOOKS 


Mechanics. By Joun Cox, M.A., F.R.S.C., Macdonald 
Professor of Physics in McGill University, Montreal, formerly 
Fellow of Trinity College, Cambridge. With four plates and 
numerous figures. 8vo. $2.75. 


The Calculus for Beginners. By J. W. Mercer, 
M.A., Head of the Mathematical Department, Royal Naval 
College, Dartmouth. $2.00. 


A Class Book of Trigonometry. By Cuarves Davi- 
son, Sc.D., Mathematical Master at King Edward’s High 
School, Birmingham. $1.00. 


A Course of Pure Mathematics. By G. H. Harpy, 
M.A., Fellow and Lecturer of Trinity College, Cambridge. 
$ 4.00. 


Attention is also called to the following Series 


The Cambridge Manuals of Science and Lit- 
erature. Editors—P. Litt. D., and A. C. Sewarp, 
M.A., F.R.S. Already issued—The Coming of Evolution, 
by Prof. J. W. Jupp. The English Puritans, by Rev. 
Joun Brown. Heredity, by L. Doncaster. The Idea of 
God in Early Religions, by Dr. F. B. Jevons. Plant- 
Animals, by Prof. F. W. Keeste. Cash and Credit, by 
D. A. BARKER. Per vol. 4oc. net. 


The Cambridge English Classics. 15 vols. 
$1.50 each. 
*« Praise of appearance, type and paper cannot be too high.’’— A‘henaum. 


The Cambridge Historical Series. 16 vols. Edited 
by G. W. ProtnHero, Litt.D., LL.D. 


Any of the above books sent for examination upon request. 
Write for catalogues. 


THE CAMBRIDGE UNIVERSITY PRESS 


G. P. PUTNAII’S SONS 
LONDON NEW YORK 
24 Bedford St. Strand 27 W. 23rd St. 


2. 
{ 
= 
4 
| 


University of Pennsylvania 


Summer School 
Term: July ist to August 10th 


Both undergraduate and graduate courses in the following subjects, 
leading to the degrees of A.B., B.S., M.A., or Ph.D. Anthropology, 
Architecture, Botany, Chemistry, Economics, English, French, German, 
History, Italian, Latin, Library Economy, Mathematics, Music, Pedagogy, 
Philosophy, Physical Education, Physics, Psychology, Public Speaking, 
School Hygiene, Sociology, Spanish and Zoology. 


The Courses in Mathematics include Algebra, Geometry, Plane and 
Spherical Trigonometry, Analytic Geometry, Differential and Integral 
Calculus and the Teaching of Elementary Mathematics. 


Special courses for Architects, Elementary School Teachers, Kinder- 
gartners, High School Teachers, Teachers in charge of School Play- 
grounds and Gardens, Instructors in Physical Education, Social Workers, 
Teachers of Backward Children, Physicians and Clergymen. 


Psychological Clinic, School of Observation, Architectural Drawing- 
rooms, Botanical and School Gardens, Chemical, Physical and Biological 
Laboratories, University Museum, Library, Gymnasium, Swimming Pool, 
and Athletic Grounds, 


For circular and information concerning special railroad and dormi- 
tory rates, address A. DUNCAN YOCUM, Director of the Summer 
School, Box 2, College Hall, University of Pennsylvania, Philadelphia, Pa. 


“A Set of Models and Goniostat ”’ 


A teacher’s Class-Room Device in 
practical demonstrations of plane and solid Geometry Projection, 
Descriptive Geometry, Drawing, Perspective Stereometry, Stere- 
otomy, Axonometry and Crystallography. 


Constructive Drawing. 


A volume containing 140 
problems of practical 


problems in Plane Ge- 


ometry. 


The Chicago Mathematical Supply House 


2019 Mohawk Street CHICAGO, ILL. 
Send for Circulars. 


TEACHERS COLLEGE 


Columbia University 
New York 


The attention of teachers of mathematics is called to the 
following important announcements : 

1. Courses in the teaching of algebra, geometry, and 
arithmetic will be given during the Summer Session of 1912 
by Mr. William E. Breckenridge of the Department of 
Mathematics. 

2. Courses in pure mathematics will be given in the Uni- 
versity by various professors. 

3. The Zeachers College Record for March, 1912, is 

devoted entirely to Mathematics tn the German Schools, by 
Professor David Eugene Smith and a number of graduate 
students. This will be mailed postpaid on receipt of thirty 
cents. 
4. Professor Smith’s work on Zhe Teaching of Arithmetic, 
now in its fourth edition, may be secured in cloth binding, 
price seventy-five cents ; in paper binding, thirty cents, post- 
paid. For information address : 


TEACHERS COLLEGE, 
Columbia University NEW YORK CITY 


COTRELL & LEONARD 
ALBANY,N. Y. 


Makers of 


CaPs 
GOWNS ano 
Hoops 


To the American Colleges and Universities 
From the Atlantic to the Pacific 
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L.C. Smith & Bros. 
Typewriter 


(BALL-BEARING, LONG- WEARING) 


BEFORE selecting a typewriter, you owe it to 

your interests to inspect this new model. It is 
the latest example and highest product of the typewriter manufac- 
turers’ skill, and of our continuous policy of “something still better.” 
The new Model Five includes every practical device and convenience the operator 
can require—all inbuilt as integral parts of the machine itself. 


You will be delighted withits compact completeness. The ball-bearings throughout 
permit adjustments close enough (while still perfectly free-running) to eliminate all 
play and mechanical rattle. An increased volume of work, at least effort, is assured 
by the light, smooth touchand snappy action which does not tire the operator’s fingers. 
Even though ‘‘hard to suit’’ this newest model cannot fail to impress 
you. For the work you want of a typewriter it is without an equal. 
You should read our ‘‘Story of the Ball Bearings,’’ which explains just why the L. C. 
Smith & Bros. Typewriter is the high-efficiency writing machine. rite for literature. 


Branches in all large cities. 


L.C. Smith & Bros. Typewriter Co., 9c: for Domes. N.Y.,U.S.A. 


Here LCSmith& Bros 

Five Sh, tyres 
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20 Reasons Why You Should Purchase 


oon 


10. 


The No. 12 Model 


HAMMOND 


. Visible Writing. 
. Interchangeable Type. 
. Lightest Touch. 
. Least Key Depression. 


. Perfect and Permanent Align- 


ment. 


. Writing in Colors. 
. Least Noise. 
. Manifolding Capacity. 


. Uniform Impression. 


Best Mimeograph Work. 


WRITE FOR 


II. 
12. 
13. 
14. 
15; 

16. 
17. 

18. 
19. 


20. 


Any Width of Paper Used. 
Greatest Writing Line. 
Simplicity of Construction. 
Greatest Durability. 
Mechanical Perfection. 
Back Space'Attachment. 
Portability. 

Least Cost for Repairs. 
Perfect Escapement. 
Beauty of Finish. 


CATALOG 


The Hammond Typewriter Company 


69th to 70th Streets, East River 
NEW YORK, N. Y. 
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A Vacuum Cleaner of 
a Higher Type 


A machine of the highest cleaning power and speed. 

Yet it will not damage the most delicate fabric. It entirely does 
away with the useless and injurious excess suction that has been the serious 
objection to vacuum cleaning. ‘This is the greatest advance that has been 
made in household vacuum cleaning. 

It is an entirely new conception of powerful simplicity. It has none 
of the valves, gears, bellows, diaphragms, which are responsible for the 
endless repairs and short-lived efficiency of so many vacuum cleaners, 

It is consequently the easiest vacuum cleaner to use and to take care of. 
It may be counted for long unimpaired service. 

No other vacuum cleaner has so wide a range of usefulness. No 
other vacuum cleaner so completely lifts the daily burden of house-cleaning. 

There are lower-priced vacuum cleaners but none that can possibly 
give so large a return for the money invested. 


S urievan 
ELECTRIC VACUUM CLEANER 


Both suction and blowing—Largest capacity of any portable cleaner. Will clean a 
large house without tires—Easily carried up and down stairs—Ten 
special cleaning tools—Price, delivered anywhere in the United States, $130, 


SEND FOR BOOKLET MT 


The Sturtevant machine may be seen at any of our branches 


B. F. STURTEVANT CO., Hyde Park, Mass. 


so Church Street, New York; 135 North Third Street, Philadelphia; 530 South Clinton 
Street, Chicago; 329 West Third Street, Cincinnati; 711 Park Building, Pittsburg, Pa.; 
1006 Loan and Trust Building, Washington, D.C; 34 Oliver St., Boston; Tiere: 

olitan Building, Minneapolis; 423 Schofield Building, Cleveland : 1108 Granite Build- 
ng, Rochester, N. Y.; Fullertos Building, St. Louis; 456 Norwood Avenue, Buffalo, 


N. Y.; 36 Pearl Street, Hartford, Conn. 
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Little Differences 


indicate the boundary between the ordinary and the 
superior. The designs of our jewelry are a little more ex- 
clusive than any others, the workmanship a little finer, 
the quality of the gold and the gems a little better—little 
differences you will certainly appreciate. 


ROLLED GOLD PINS, LOCKETS 
and SLEEVE LINKS 


in quaint new styles for the economical purse. 


STETSON & CROUSE 
{27 South Salina Street SYRACUSE, N. Y. 


The Colorado 


60 YEARS’ 
EXPERIENCE 


PATENTS 


Trave Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and Gosertption may 
quickly ascertain our opinion free whether an 
invention is probably patentable, Communica- 
FRED DICK tone content al. HANDB' 0 

sent free. Oldest agency for securing 
Patents taken through Munn Co. receive 
special notice, without charge, in the 


Ex-State Supt., Mgr. "Scientific American. 


A handsomely tllustrated weekly. Largest cir- 
culation of any ournal. Terms, $3 a 
MUNN four £ C0: $l. Sold byall jew York 


& C0, New York 


UNN Office, 625 F 8t., Washing 


Teachers 


Agency 


DENVER COLORADO 


We have a large demand for teachers 


of mathematics. If candidates can 


coach athletics it is advan ageous. 
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EDUCATIONAL VALUES IN MATHEMATICAL 
TEACHING. 


By H. FE. Hawkes. 


(Continued from last issue.) 


means to anend. It is the lever with which the windows of the 
mind are pried open, and we teachers must be content to see it 
discarded when this all-important work is done. 

In the present discussion I am not thinking of the needs of 
the student who will use mathematics professionally. The re- 
quirements of the engineer and of the mathematician are com- 
paratively simple and easy to satisfy. It is the general student, 
who, perhaps, has no idea of even going to college whom I have 
in mind. The kind of boy who will never use any fact of 
algebra or geometry more than once or twice in his life, and 
is then so surprised that he seeks out his old teacher, and tells 
him all about it—just to make him feel that he has been of some 
use in the world. 

Many of the live questions of mathematical teaching take 
on new meaning when looked at from the point of view of trans- 
ferability. I have time to mention but a single one, the problem 
of the correlation of the various mathematics subjects. 

I am certain that all of us have had the chilling experience 
of asking a question of an algebra class which involves a little 
geometry. One boy spoke for many when he said: “I am cer- 
tain that I could answer that question if I were only reciting in 
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geometry.” This merely means that the boy cannot transfer 
easily even from one class room in mathematics to another in 
the same department. That is, students are very far from 
having their complete mathematical knowledge available all of 
the time. We wish they might. Theoretically it seems very 
reasonable to suppose that if the hard and fast divisions into 
distinct subjects were removed, this difficulty of transference 
would not exist. For it is certain that there is sluggish flow of 
ideas not only between the subjects of algebra and geometry, 
but from instructor to instructor, and from class room to class 
room. So far as this one principle of transferability is con- 
cerned, its weight seems to be entirely on the side of a closer 
correlation of the different mathematical subjects; for such cor- 
relation would remove some of the barriers over which transfer- 
ence is difficult. 

At many points pertinent and natural relations between algebra 
and geometry should be emphasized. Even if the boy is in his 
first year in algebra certain facts from geometry and physics 
may be stated, and the algebra of these facts worked out with 
telling effect. And in geometry use should be made of algebra 
on every reasonable occasion. The fundamental facts of trigo- 
nometry may very well be introduced in connection with the 
work on similar triangles in geometry, and many bridges between 
analytical geometry and advanced algebra should be constructed. 
All of this tends to make the line of division between the sub- 
jects less sharp and formidable. 

But it does not mean that algebra and geometry should be 
completely amalgamated, or fused, as some of the exponents of 
the correlation movement call it—confused I should say. The 
principle of transferability is not the only one which comes into 
this discussion. The type of imagination, of reasoning, of 
mental asmosphere which is effective in geometry is quite dif- 
ferent from that required in algebra, and I believe that both 
subjects would suffer from this fusion. 

I will not go into details regarding the elements in the second 
category, that of mental processes, though there is ample mate- 
rial for discussion. But I must remark in passing that the edu- 
cational ideal of our fathers which they tried to express under 
the nebulous name of “discipline” really includes much that 
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the present analysis places in the second and the third category. 
Compare for educational content this ideal with that of some 
of us moderns who make the fact, the vocational fact, the ideal 
of our effort. In spite of its chill and formal sound, the older 
ideal is vastly deeper and broader and fuller than the modern one. 

During the remaining moments let me emphasize some of the 
moral qualities which mathematics may be expected to evoke, 
and which are of transcendent educational importance, not only 
on account of their mathematical value, but on account of their 
intimate relation to the broad intellectual life of every serious 
man. 

I will mention but three: The respect for truth, the use of the 
intuition, the appreciation of unity and harmony. 

First, the respect for truth. In our subject we draw our con- 
clusions from definitions and postulates which we lay down as 
absolute, not relative, and the theorems follow from these prin- 
ciples with a certainty which leaves no room for difference of 
opinion in regard to their validity. The first man to prove a 
certain theorem has not created it; he has discovered an eternal 
truth. The fact from which he has drawn the veil has not 
changed its character, it has merely appeared. There was at 
the beginning of time a body of mathematical truth, dependent 
on no man’s opinion or intelligence, not pragmatic, but absolute, 
awaiting the coming of a mind which could lay it bare. I say 
it should be an impressive experience to the young mind when 
it comes in contact with a new and unimagined truth, and real- 
izes that from everlasting to everlasting that truth must remain 
the same. Our formulation of the physical laws is modified as 
we gain new instruments to discover our past inaccuracies, social 
ideals are purely relative to the time and place in which we may 
be, but here is something on which we can depend in the midst 
of the change or decay of our relative knowledge. This expe- 
rience is of moral value. 

The use of the intuition. In the teaching of mathematics it 
has always been my custom to urge the student to push ahead 
of his actual demonstration with the imagination. Daily in ex- 
plaining a new theorem I ask, “ How ought it to turn out?” 
In this way the imagination and the intuition are stimulated, and 
the reasoning faculties come limping along in time, with the 
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demonstration. This, it seems to me, is an important matter. 
Of course students must use their observation and reasoning, 
but a sure intuition to break the way for the mind is the rarest 
and the most delicate gift of all. The powers of observation 
must be exercised on the facts, and the various features of the 
problem must be noted; the process of reasoning must be em- 
ployed on the observed relations and facts. But these processes 
are of an order far inferior to the keen intuition which can scent 
the direction in which a truth lies before it is fairly in sight. 
We must, however, continually emphasize the fact that an accu- 
rate intuition can only exist in a mind which is filled with facts 
which have been mastered, and relations which have been fol- 
lowed out, a mind in which past accomplishment has formed a 
medium in which the intuition may exist. We observe and rea- 
son only because we are finite. Only by this means can we 
present our results in form which is intelligible to others. A 
Supreme Intelligence would not need to observe nor to reason; 
It would know. The feeble approximation to this immediate 
knowledge which is possible to us is what I mean by the intui- 
tion. The great masters of science and mathematics have pos- 
sessed this gift in large measure. We can all possess it in some 
measure. And it is our privilege and our duty to stimulate it 
in our students. 

The power to appreciate the unity and harmony of mathe- 
matics is closely related to what I have been saying. Mathe- 
matics is full of relations which to the mind that is open to them 
are most suggestive of a unity which extends throughout the 
whole domain of science. In algebra, the fact that the solution 
of the quadratic equation affords all the types of number which 
are needed for all algebraic purposes is not only surprising, but 
indicates an economy in notation for our subject which is truly 
remarkable. In geometry the properties of the regular bodies, 
the sphere, the relations between the sphere and its circumscrib- 
ing cylinders, and a host of other relations are most suggestive. 
Why should the square of one side of a right triangle exactly 
equal the sum of the squares of the other sides, that is, the sim- 
plest relation numerically be true, for the triangle which is sim- 
plest numerical relation be true, for the triangle which is sim- 
coordination between the realms of number and of form, which 
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ought to be pointed out at every hand. Furthermore, when we 
pass to the physical world, why is the law of gravitation ex- 
pressed in the very simple form of F ~m/d?? Why should so 
many of the laws of nature seem to be expressed simply by our 
purely abstract numerical formulas? One cannot dismiss the 
question with the statement that we made our numbers to fit 
the laws, for the formulation of the laws followed centuries 
later than the adoption of the numerical notation. The numer- 
ical laws follow from the natural process of counting, a dis- 
tinctly human device. The law of gravitation is not determined 
by our thinking about it, but is independent of our thought. 
This illustrates what I mean by the unity of science. What is 
simplest and most beautiful in the domain of pure mathematics, 
too often corresponds to the facts of nature to be accidental. I 
contend that it is our privilege to point out at every possible 
turn this codrdination of number and form, of formula and 
physical law, of unity between the mind and nature. This is 
an experience of no mean moral value—to realize that our mathe- 
matical procedure is attuned to the harmony of the universe. 


CoLuMBIA UNIVERSITY. 
New York 


ALLIGATION. 
By A. BALLovu. 


In consideration of the almost absolute assurance with which 
the authors of arithmetics have omitted the topic of alligation 
from their texts for the past generation or two, I will confess 
that it is with some timidity that I am undertaking to show that 
this old-fashioned, illogical process greatly simplifies many of the 
calculations of a special but a rapidly increasing class of men, 
namely the industrial chemists. 

You will better appreciate my timidity when I quote some of 
the not altogether enthusiastic references to this process by 
eminent mathematicians. Dr. Fench back in the eighties, after 
a long lifetime of work as a mathematician and educator made 
this apologetic remark concerning alligation: 

“ Alligation medial is largely applied to business affairs. 
Alligation alternate is more a mathematical curiosity ; still there 
is a limited class of problems that have no other arithmetical 
solution.” 

Personally I am inclined to think that there are some problems 
that may be solved by alligation that have no other practical 
solution. Dr. D. E. Smith’s appreciation may be correctly 
judged by the following quotation: 

“A person may have an exercise in logic by studying alliga- 
tion—merely indeterminate equations in an awkward, medizval 
form.” 

Alligation, although it is held in favor in Germany, is rapidly 
and happily (as one author states) disappearing from the 
American and English text books. 

I am willing to venture that one of the reasons why it remains 
a favorite topic in the German schools is because of the use 
that the chemists of that country find for this process, although 
I have very little direct evidence on this point. 

Since many of the younger generation are not familiar with 
the processes of alligation I may be tolerated to explain and 
illustrate the more important principles. 


go 
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To begin with let me take the following simple problem: 

A cubic inch of Cooper’s gold weighs 0.405 Ib. What is its 
composition ? 

Cooper’s gold is an alloy of copper and platinum. If we take 
the specific gravity of platinum as 21.5 and of copper as 8.83, 
we shall find that one cubic inch of platinum weighs approxi- 
mately 0.775 Ib. and one cubic inch of copper 0.318 Ib. 


ALGEBRAIC SOLUTION, 


x == the volume of the copper in cubic inches present. 
y = the volume of the platinum in cubic inches present. 


+ .775¥ = -405, 
+ y= 1.000, 
.318 (I—y) +.775y= -405, 
.318 — .318y + .7759 = -405, 
457y= .087, 

y= 1904. 


That is there is 19.04 per cent. of platinum in the alloy. 
x will then equal .8096 or 80.96 per cent. of copper in the alloy. 


By ALLIGATION. 


2. 2, 3 5. 
Ft 0.775 0.370 1/370 87 
0.405 

Cu 0.318 0.087 1/87 370 
457 

457 370 

xX 100 = 19.04 per cent. Pt, “4— & 100= 80.96 Cu. 
87 457 


In column 1 is the weight of the mixture. 

In column 2 are the components or the simples. 

In column 3 are the excess or lack in weight. 

In column 4 are the medial ratios or the respective gains or 
losses referred to unity. 

In column 5 are the quantities that should be mixed to give 
the required mixture, 1. e., 87 lbs. of a substance weighing 0.775 
per unit volume when mixed with 370 lbs. of a substance weigh- 
ing 0.318 lbs. per unit volume will give 457 lbs. of a mixture 
that will weigh 0.405 lb. per unit volume. 
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This of course readily checks, for: 


87 X 0.775 = 67.425 
370 X 0.318 = 117.66 


457 X 0.405 = 185.085 


In this example one cubic inch was taken to facilitate the com- 
putation although naturally in practice the volume of the sample 
would not be any integral quantity, however its volume is de- 
termined with sufficient accuracy by measuring its displacement. 

This example illustrates for us the first three important prin- 
ciples of alligation and although self-evident they are worth 
while stating. 

Principal One.—The required average must be greater than 
some of the components and less than others. 

Principle Two.—To produce a compound of a given average 
the losses caused by those components below the average must be 
balanced by the gain on those components above the average. 

Principle Three. Any column of medial ratios may be 
divided or multiplied by any number without affecting the re- 
quired average. 

Even in this simple form involving two variables it saves the 
chemist much labor in certain common calculations of frequent 
occurrence. Following is given the two ordinary solutions of a 
simple problem of “a mixture with a common constituent ” and 
after that the same problem solved to the same degree of 
accuracy by the method of alligation. I do this in detail that 
you may compare the amount of work involved in each method 
of solution. As the problems grow in complexity the greater 
becomes the power of alligation over the other methods until 
we arrive at a type of problem that has no other practical solu- 
tion of which I am aware. 

The silver from 4.22 grams of a mixture of AgI and AgBr 
weighed 2.11 grams. What is the weight of the iodine and of 
the bromine present in the mixture? 


X = weight of AgI present. Y weight of AgBr present. 
X+Y=—4.22, 


107.88 107.88 


==2.11, 


234.8, 187.8 
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Y =4.22—X, 
0.45945X + 0.57444Y = 2.11, 
0.45945X + 0.57444 (4.22 —X) 2.11, 
0.45945X + 2.42414 — 0.57444 2.11, 
0.11499X 0.31414, 
X = 2.7319 grams of Agl, 


2.7319 X 0.540545 = 1.4767 grams of I, 
4.22 — (2.11 + 1.4767) = 0.6333 grams of bromine. 


This is a perfectly clear, logical solution, well understood by 
the student but laborious in execution, especially when the 
problem involves the solving of a system of four or five equa- 
tions. 

SOLUTION By PROPORTION. 

2.11 X 2.176493 = 4.5924 grams of Agl=2.11 grams of Ag. 
4.59024 — 4.22 == 0.3724 grams, deficiency of the mixture due 
to the lighter atomic weight of bromin and proportional to the 
amount of bromine present. 


126.92 — 79.92 0.3724 

79.92 

___ 79.92 X 0.3724 
47 

4.22 — (2.11 + 0.63324) = 1.47676 grams of I. 


X = 0.633324 grams of Br. 


This is a very good, brief method of solution for this type of 
problem but one not readily comprehended by students and in 
cases not so simple as this illustration liable to prove confusing. 


SOLUTION BY ALLIGATION. 


j Ag in AgBr from table 57.444 per cent. 
Ag in Agl from table 45.945 per cent. 


Ag in mixture (problem) 50.000 per cent. 


| (4055 
57.444 | 7444 | 9°55 35.264 per cent. AgBr 
50.000 
| 7444 | 7444 _ 
Agl 45.945 | 4.055 goss | 11499 |t84.99> 64.736 per cent. Agl 
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64.736 X 4.22 == 2.73185 grams of Agl. 
2.73185 X 0.54054 = 1.4767 grams of I. 
4.22 — (2.11 + 1.4767) = 0.633 grams of Br. 


It should not be passed over without notice that this method 
leaves the 35.264 per cent. of AgBr free to be used as a check, 
for the checking of this class of computation is of the utmost 
importance. By the other methods the check is as laborious, if 
not more so, than the solution itself. 

It is desired to mix manganese ores containing 23 per cent., 
41 per cent., and 47 per cent. of manganese respectively, so as 
to obtain an ore containing 39 per cent. of manganese. 


I 2 3 4 5 6 | 7 8 9 to Ir 12 
23 16 1's | 8 2 | 10 2 3 
39 
41 24 } 16 16 16 | 16 
47 8 | } } 16 16 2 2 
| | 42 | #2 


Column 9 gives us the required mixture namely 23.8 per cent. 
of 23 per cent. ore, 38.1 per cent. of 41 per cent. ore, and 38.1 
per cent. of 47 per cent. ore; but suppose the supply of 47 per 
cent. ore is limited so that it is not desirable to use so high a 
percentage of that ore. Divide column 7, the column contain- 
ing the medial ratio in integral form which involves the 47 per 
cent. ore, by 8, writing the result as column 10; reproduce 
column 8 as column 11; and then column 12 will give another 
mixture which will produce a 39 per cent. ore, but one contain- 
ing only 9.52 per cent. of the 47 per cent. ore. Both of these 
mixtures check, as well as an infinite number of other mixtures 
that might be found in the same way to conform to almost any 
limitations likely to be imposed by the commercial world. It is 
in this property that the power of alligation lies when it is ap- 
plied to commercial problems. 

From the above class of examples three other principles of 
alligation may be deduced: 

Principle Four.—An original medial ratio in alligation alter- 
nate consists of two terms only. 

Principle Five-—The sum of two or more medial ratios is 
itself a medial ratio. 


} 
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Principle Six—A medial ratio derived from other medial 
ratios by addition consists of a number of terms not less than 
two nor greater than the number of simples or components. 

Samples of different lots of coal showed on analysis sulphur 
2.4 per cent., 1.2 per cent., 1.7 per cent., 2.4 per cent., and 1.1 
per cent. 

Since coal containing more than 1.5 per cent. of sulphur 
forms excessive slag and burns out grate bars, it is desired to 
know in what percentage these different grades of coal shall be 
mixed so that they shall not average more than 1.5 per cent. of 
sulphur. 


| | 2/9 | | 23 | 34.33 per cent, 
3/4] 4/4/49) | 2 9 12 23 34.33 percent, 

1.7; 2) 4] 4 | | 10.45 percent, 
24 9 | |4 | 7 10.45 per cent. 
2.7/12 yy rz | 4 | 3. 7 10.45 percent, 


This problem is very practical and shows how the medial 
ratios of each gain must be compared with the medial ratios of 
each loss when there are several of each, and how the derived 
medial ratios in integral form are combined by addition to give 
the proper quantities to be mixed. 

As to the extent that the chemists may make use of the 
process I would mention the mixing the different normals to 
obtain the one desired, also in the dilution of chemicals in solu- 
tion to any desired strength. It is very useful in mixing com- 
pound alloys, 7. ¢., in obtaining an alloy of desired composition 
from other alloys whose composition is known. In mixing 
alcohols or other liquids that show a contraction you cannot 
make use of the process without correcting for this contraction 
by the use of tables giving this contraction. However, you can 
easily change the specific gravity to the corresponding per- 
centage by weight and then proceed without regard to the volume 
occupied by the mixture. I have often used it to advantage in 
the dilution to the desired strength of chemicals in solution. 
This is analogous to the only practical use I have found alliga- 
tion put to in this country and that by the wholesale drug houses. 
They tell me that they could scarcely do business without it. 
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An order comes in for .78 morphine and they have in stock only 
.725 and .803 morphine. They work out the quantities by 
simple alligation and mix to the desired strength. 

I do not know that I would advise the teaching of alligation 
to all classes of students, but I would strongly advise it for all 
people going into certain lines of practical work and especially 
for chemists. It would help them out of many of their difficul- 
ties and would facilitate certain operations that they now per- 
form by tedious methods. 


Pratt INSTITUTE, 
Brooktyn, N. Y. 
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THE PROVISIONAL REPORT OF THE NATIONAL 
COMMITTEE ON A GEOMETRY SYLLABUS. 


By Howarp F. Hart. 


We have before us for discussion the Provisional Report of 
the National Committee of Fifteen on a Geometry Syllabus. 
The history of the formation of this committee and the results 
of its subcommittee on Logical Considerations have already 
been presented to this Association by Mr. E. R. Smith and 
printed in the Maruematics TEACHER for June, 1910. When 
it was suggested to me that I discuss this report before you I 
hesitated because the form of this report, in which at times it 
appears to be the habit of the committee to propose a change, 
then debate the question and finally straddle the fence, does not 
lend itself to criticism, and also because in general this is a 
good report and the result of much work. I accepted in the 
hope that certain features of this report might be discussed and 
the Association take definite action with respect to them. 

The report is divided into five sections as follows: (1) An 
historical summary of attempts to change the geometry course in 
France, Germany, Italy, England, and the United States, 
(2) Logical considerations, (3) Special courses, (4) Exercises, 
(5) Syllabus of propositions. I propose to omit any considera- 
tion of the first and third sections and only to make such refer- 
ences to the second section as are necessary. This should give 
us time for consideration of the larger things advocated by the 
committee. These I take to be: 

I. The claims for geometry. 

Il. The attitude toward definitions. 

III. The recommendation of informal proofs for some 
propositions now formally proved. 

IV. The position with respect to the incommensurable case. 

V. The recommendation on the distribution of exercises. 

VI. The recommendation on the nature of exercises. 

VII. The use of the concept of motion. 

VIII. The use of algebraic notation in proofs. 
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IX. The geometrical construction of formulas. 

X. The recommendation of the introduction of the tri- 
gonometric ratios. 

XI. The syllabus proper. 

After a warning against the dangers of dull formalism on the 
one hand and extreme radicalism in applications on the other 
the committee contends for geometry that it is primarily an 
exercise in logic and in such unusually simple setting that its 
results can easily be carried over into the lives of the students. 
In addition to the logical part is the training gained from 
accurate and precise thinking and the expression of such think- 
ing together with the experience gained by contact with exact 
truth. Geometry also develops the idea of functionality, the 
power of space intuition and visualization, and is of course the 
basis of mensuration. In all these things geometry is an unique 
study in the secondary curriculum. We should all be glad that 
the committee obviously felt that there was no occasion or need 
for any excuses of any sort. To quote directly, “If we had to 
justify the position of any other subject in the curriculum his- 
tory, rhetoric, geography, biology, etc., it is doubtful whether 
equally specific and cogent reasons could be found.” 

In the matter of definitions the recommendations of the com- 
mittee can only lead to much good. In the first place it is 
recognized that certain terms cannot be defined in the strictly 
logical sense. In such cases the committee recommends that 
no so-called definition be attempted but that the concept be 
most carefully built up; but where definitions are possible and 
proofs depend upon them the definitions should be given. Also 
the committee is not in favor of definitions being taught other 
than at the point where they are needed. It regards the form of 
a definition as immaterial so long as it is as scientific as it should 
be for a secondary school. 

The committee feels that it is not worth while to prove 
formally certain types of propositions. It gives among other 
examples, (1) All straight angles as equal, (2) Two straight 
lines can meet but once, (3) Polygons similar to the same 
polygon are similar to each other, (4) A straight line can cut 
a circle at most in two points. The committee admit the dangers 
involved in the carrying of such a thing beyond reasonable limits 
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and close their debate on the point as follows: “ With all the 
experiments at improving Euclid the world has really accom- 
plished very little except as to the phraseology of propositions 
and proofs; the standard propositions remain, and if geometry 
has any justification, apart from its kindergarten aspect (which 
requires but a short time), most of these propositions will con- 
tinue to be proved, and should continue to be proved.” It is 
obvious that a proposition which is an immediate influence from 
a definition can be best so derived on the spot, e. g., in the second 
illustration it would probably be done somewhat like this: Two 
straight lines can meet but once, for if they were to meet twice 
they would coincide (straight line axiom) but since they are 
not coincident (given) they meet but once (negative-converse 
law). I assume that this is the kind of thing recommended and 
on that basis commend it. 

Limits and incommensurable cases have long been a source of 
trouble. Constant, variable, limit, can be easily enough de- 
veloped as concepts but the use of the Theory of Limits to prove 
incommensurable cases does not seem to be equally developable. 
So the committee recommended that commensurable cases only 
be required by any examining body. ‘The present tacit under- 
standing is unfortunate in that examiners cannot set a proposi- 
tion which has the two parts. If this recommendation is 
definitely adopted it will end an uncertainty and be a relief to 
everybody. 

In writing proofs the use of the symbolic or algebraic nota- 
tion is advocated. It is claimed that the dangers will be obviated 
if the students be required to give the full equivalent in words 
in all oral work. My own experience, and I have been using an 
operative system of symbols in solid geometry for some years 
now (this experience was kindly printed by the MATHEMATICS 
TEACHER for September, 1910) makes me feel that the recom- 
mendation is very valuable and that the dangers can be obviated 
and no bad effects need result. The dangers involved are, how- 
ever, very real ones. For an illustration let us consider a right- 
angled triangle. There are two propositions based on this 
figure which have to be carefully differentiated. They are (1) 
“ The square on the hypothenuse equals the sum of the squares 
on the legs,” (2) “ The square of (the length of) the hypothe- 
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nuse equals the sum of the squares of (the lengths of) the legs.” 
The tendency would be to make one symbol a’? represent two 
such different things as a limited portion of a plane and a 
number ; and, unless the teacher is everlastingly vigilant, that is 
just what will happen. In fact it happens in this very syllabus. 

The committee recommended that in developing loci theorems 
the phraseology used be descriptive of a point moving under 
limiting conditions rather than of an assemblage of fixed points 
each satisfying the conditions. In my opinion there is no 
demand for this and I see no great advantage that would result 
from the change. For we all know that the point, which in a 
loci theorem we are either proving to satisfy the condition be- 
cause it is on the line or conversely, is a fixed point. That it was 
moving before or will move later is not essential. to the proof 
The committee base their recommendation on the fact that the 
student is already pretty familiar with motion as a concrete ex- 
perience and that we should therefore use this experience. I 
doubt if it would prove very helpful. As in the well-known case 
of measurement, with which also the student is concretely 
familiar but thinkingly almost an entire stranger, so it will be 
here. The common experience of beginners in analytical 
geometry is further testimony in the same direction. 

On the other hand the recommendation that the natural 
trigonometric functions of acute angles be introduced is at least 
feasible. That the students should, however, compute, or de- 
termine by approximate measurement, a two-place table of func- 
tions is not equally worth while in my opinion. On its pure 
mathematics side there is little (if anything) to be said for it. As 
an application it would be a good laboratory exercise in natural 
science. We must never forget that geometry is about the only 
course in the secondary curriculum which is ideal in the 
philosophic sense, nor must we ever adopt any procedure 
which will give it the air of a laboratory course in physical quan- 
tities. Personally I am opposed to having my students make 
their construction work an approximation process. As an illus- 
tration: “ Given the line AB and an external point C to draw a 
perpendicular through C to AB.” In this construction I have 
uniformly rejected any solution given in which the radius of 
the circle to be drawn, with C as a center, is not properly de- 
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termined. Finally, in very few schools indeed will there even 
be time for the introduction and proper use of the ratios only. 

The recommendation that part of the exercises be placed 
under the theorems to which they are corollaries instead of all 
the exercises being grouped at the end of a section, must com- 
mend itself to all. This is current practice in the best books. 

The recommendations on the nature of the exercises are to 
quote directly, (1) “ There are several types of genuine prob- 
lems, but many of the so-called real applications either are too 
technical to be within the grasp of the young beginner or 
represent methods of procedure that would not be followed in 
real life. Moreover, it should be remembered that the very 
limited time devoted to plane geometry renders it impracticable 
to introduce many of the applications that might be desirable if 
the time were not so restricted.” Later it is recommended, 
“that a judicious selection of a reasonable number of abstract 
originals be made in order to leave time for an equally reason- 
able number of problems, particularly those with local coloring, 
stated in concrete setting.” If the committee means what it 
says in both the quotations then it may be a consistent recom- 
mendation and descriptive of an ideal. But I think it only fair 
to say that pages forty-seven to fifty-four immediately follow- 
ing the second quotation, in which are set forth in detail sources 
of problems from architecture, decoration, design, together with 
a bibliography of the “real problem” propaganda would make 
one think that the committee actually recommends a maximum 
of “ problems in concrete setting.” I hope that on this one point 
at least the Association will take definite action. 

I am in hearty accord with the suggestion that the geometric 
construction of equivalence formule be a part of a standard 
course. 

We come now to the syllabus proper. Probably the first 
thing that will be noted is the way the theorems are printed. 
This was the means adopted to indicate the relative importance 
of the theorems. Those in heavy type are basal theorems of 
their group; those in italics are of considerable importance, but 
secondary to the first; those in roman type are still less im- 
portant; while those in small type could be “omitted without 
serious danger.” This is in my opinion a fundamentally helpful 
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and necessary improvement. An attempt to realize this is made 
by all good teachers. For another means to get this result 
compare Professor Peck’s article (p. 54) in the MATHEMATICS 
TEACHER for December, 1910. 

When we come to study the working out of this idea in this 
syllabus we meet some radically new points of view on certain 
theorems. Perhaps the most radical one is the reduction of 
inequality propositions to that class which can be “ omitted with- 
out serious danger.” Thus (1) If two sides of a triangle are 
unequal the opposite angles are unequal and the greatest angle is 
opposite the greatest side and conversely; (2) The exterior 
angle is greater than either interior angle not adjacent; (3) In 
two triangles having two sides respectively equal if the included 
angles are unequal the third sides are respectively unequal in 
the same order and conversely, (4) Of all the lines drawn from 
a point to a line, etc.; (5) In the same or equal circles the greater 
of two chords is nearer the center and conversely, etc., can be 
“omitted without serious danger.” I am wondering why the 
committee adopted this. Was it to shorten the list some way, 
some how, so as to give time for “ problems in concrete setting ” ? 
Or was it because the proof of the inequality propositions gen- 
erally involve the proof of a location? If the latter case, are 
we to understand that the committee would only have us study 
such configurations as present no serious difficulties? A further 
study of this question, particularly in view of the theorems for 
solid geometry, makes us wonder still more, for there the 
inequality propositions are not printed in small type and cannot, 
as we know well, be omitted. Yet their proof requires the 
inequality theorems of plane geometry. 

Continuing our study of small type theorems, we observe 
that the committee is willing to have omitted (1) the theorem 
which tells us when two circles intersect and is therefore the 
basis of constructions, (2) the construction of a tangent, (3) all 
propositions on the concurrent lines of a triangle, (4) the ways 
of proving lines not parallel by means of angles, (5) all proposi- 
tions on the locus of the vertex of a fixed angle opposite a fixed 
line segment though this is one of the two great ways of realiz- 
ing circle loci, etc., etc. The following are absolutely omitted, 
no reference being made to them in any way: (1) The theorems 
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of proportion as such; (2) lines perpendicular to intersecting 
lines ; (3) the sum of the exterior angles of any convex polygon; 
(4) the line joining the midpoints of the sides of a triangle 
(though the general proposition is given, X. 3); (5) the mid- 
point of the hypothenuse of a straight triangle; (6) the in- 
scriptible quadilateral; (7) the development of arcs from pro- 
portion (to be assumed as definition) ; (8) construction of a 
triangle equivalent to a given polygon, etc.; (9) harmonic divi- 
sion of a line segment, etc., ete. 

In the syllabus of propositions for solid geometry we find 
among the theorems for informal proof the one on the inter- 
section of two planes though this is an important locus theorem 
and should be proved as such. I assumed that the new axiom, 
‘Two intersecting planes have at least two points in common,” 
was given for that very purpose. So also we find here the 
proposition on the measure of the dihedral angle. From the 
point of view of its importance it should be in as heavy type as 
any proposition in the syllabus. And furthermore, it should be 
divided into the three customary propositions and proved in 
that way. 

In the next section the committee takes the position that “ Two 
straight lines are parallel to each other if and only if they are 
both perpendicular to some one plane.” I might say that three 
planes in space can intersect in three lines and that, if they do, 
these three lines must either be concurrent or parallel. This 
can be demonstrated without any reference to being perpen- 
dicular to any plane whatsoever. And it is a sufficient basis for 
showing that lines parallel to the same line are parallel to each 
other. 

I might continue this line of criticism to much greater length 
but will stop with the observation that this syllabus will be 
famous, or otherwise, for what it omits. 


Montciair HicH ScHoot, 
Monrtcrair, N. J. 
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STANDARDIZATION OF ARITHMETICAL WORK. 


By W. L. VospurcH. 


For an understanding of the scope of this discussion, it seems 
necessary to define at the outset the term “ standardization” as 
herein used. “ Standardization of arithmetical work” is to be 
considered from the point of view of modern educational psy- 
chology, viz., that its basis be the facts of arithmetical experience 
rather than mere opinions regarding the same. This view im- 
plies the possibility of establishing objective scales for measuring 
arithmetical abilities. 

A word as to the distinction between subjective and objective 
scales of measurements for mental abilities seems necessary and 
essential at this point. The explanation of this distinction is 
taken from Thorndike’s “ Educational Psychology,” page to: 
“A measurement of human nature to be useful for our purpose 
must identify the amount in question for any competent thinker, 
just as a useful description must identify the object in question 
To do this it must be objective, that is, free from individual 
caprice, so that any competent person making the same measure- 
ment would get the same result. (Not of course exactly the 
same. There is a personal equation in even the most objective 
measures, such as the length of this line . If they 
measured it to thousandths of a millimeter, competent observers 
would not get the same result, except by chance. Nor would the 
same observer in several independent measurements. The ulti- 
mate distinction between objective and subjective is simply that 
in the former sort of measurements competent observers use 
very nearly the same criteria and, though independent, agree 
very closely, whereas in the latter they use very different criteria 
and, if independent, agree only roughly. Objective measures 
may be defined as measures which competent observers could 
repeat and verify or reject, and subjective measures as measures 
which they could not so repeat and verify.)” 

The purpose of this paper is to arouse an interest in a scien- 
tific study of the teaching of arithmetic, hoping thereby to en- 
courage the teachers of arithmetic to measure the results of their 
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teaching objectively—a more definite and scientific way than is 
possible by means of the ordinary form of test or examination, 
and to secure their co-operation in the work of establishing ob- 
jective scales of measurement for all arithmetical abilities. 


DESIRABILITY OF OBJECTIVE STANDARDS. 

The desirability of objective standards in all school work, and 
particularly in arithmetical work, is I think obvious to all of us; 
the problem with which we are concerned is the possibility of 
establishing such standards in arithmetical work. Before con- 
sidering the latter however I will quote from two authorities as 
to the former. 

Dr. Hanus in his paper on “ Our Chaotic Education” which 
he read before the Department of Superintendence of the N. E. 
A. at its meeting in February, 1902, said as follows: “ Now, 
just as we have not organized and adequately assimilated a gen- 
erally accepted educational doctrine, so we are without a body of 
recorded educational experience. Results actually achieved and 
collectively presented constitute a force that is capable of sweep- 
ing away superficial criticism or paralyzing scepticism on the 
one hand, and meddlesome interference and impatient clamoring 
for premature results on the other. Isolated successes have 
been advertised, to be sure, and failures, more or less obvious, 
have sometimes been frankly confessed, and sometimes unwisely 
suppressed. But in neither case have we had an orderly pre- 
sentation of both successes and failures over a wide area. We 
have had plenty of experiments ; indeed, as I have intimated, our 
whole educational activity for nearly a generation has consisted 
of experiments. Just as every educational theorizer has worked 
by himself without taking due account of the labors of his 
fellow-workers in the same field, so every superintendent has 
pursued his way, apparently in blissful indifference to what his 
fellow-superintendents were doing, multiplying instances and 
varying conditions ad libitum. How is it possible to extract any 
confirmation of alleged results from such a heterogeneous pro- 
cedure? And we never can get such confirmation until we 
abandon our absurd extreme of individualism in these experi- 
ments and work together for the attainment of the same ends. 
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“ Briefly, then, we must organize our educational experience 
just as we must organize our educational doctrine, if we are to 
make real progress.” 

He then gives two or three illustrations of what he means; 

the one of interest to us is as follows: “ Suppose the conditions 
to be something like this: Five hundred or a thousand pupils 
in each city to begin the study of arithmetic in the first year, 
and a similar number to begin it in the second year, and a third 
similar group to begin it in the third year of school. At the end 
of the sixth year of school compare the attainments of the three 
groups of pupils. Would not the conclusions reached by such 
an experiment have a convincing value which no amount of 
assertion beginning ‘in my schools,’ or ‘so far as my experience 
goes,’ or ‘I believe,’ or ‘in my opinion’ could possibly have ? 
I do not believe that such co-operation is impossible. Why 
should it be? Ixperiments similar to those suggested are 
everywhere in progress; co-operation in large enterprises of all 
kinds is possible. Why should it be impossible in education 
only? 

“Under such circumstances we could face the teaching pro- 
fession and the general public with facts, instead of opinions. 
The enormous difference between the weight of these two very 
different things in educational affairs still remains to be ex- 
perienced. .. .” 

The second authority on the desirability of objective standards 
in school work, Dr. E. L. Thorndike, the inspiring genius of the 
quantitative study of education in American today, said in 1904: 
“The study of education is beginning to be quantitative. We 
are no longer satisfied with vague arguments about what this or 
that system of administration or method of teaching does, but 
demand exact measures of the achievement of any system or 
method or person. We are becoming properly disgusted with 
the one-sided book-keeping which only takes account of the 
dollars spent, and neglects the debit side, the income in knowl- 
edge, habits, power, zeal, and ideals. 

“ This ambition toward an exact objective measurement of the 
results of educational endeavor is a symptom of healthy scien- 
tific fervor and also of common-sense wisdom. It is in every 
respect and for every reason right that the same painstaking 
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precision should be applied to the study of human welfare that 
is now given to the study of Jupiter’s satellites or to the petals 
of the daisy. It is right, too, that to a general faith in the 
efficacy of systematic education there should be added a cold- 
blooded inquiry into just what comes of it all. No one pos- 
sessed of either science or sense will deny the value of suc- 
cessful quantitative study of school work. 

“The complexity of the phenomena of education is obvious 
and need not be discussed here. The lack of commensurate 
units in which to measure intellectual and moral qualities has 
been by far the greatest barrier to quantitative science, all the 
more so in education because we have been unconscious of the 
lack. The units at hand are defective in that they are sub- 
jective, depend on individual caprice instead of universal agree- 
ment, are not commensurate, and are reckoned from unknown 
zero-points. In even so simple a matter as ability in arithmetic, 
the measure to be given to any individual is not an easy affair. 
In the first place, the marks will vary somewhat with the 
individual who examines the examples done; secondly, the credit 
to be given for any example as compared with any other is 
unknown; and, next, even if the test comprised twenty examp!es 
known to be of equal difficulty and to have been marked im- 
partially, the fact that one boy scored 14 and another 7 need not 
mean that the former is twice as far above zero in arithmetical 
ability as the latter.” 


POSSIBILITIES OF OBJECTIVE STANDARDS. 

Our problem, the possibility of standardizing arithmetical 
work, is summed up by Dr. Thorndike in the following: ‘To 
have in education the real benefits of quantitative science, we 
must spend arduous years in devising, testing, and standardizing 
units of measurement, in searching for convenient arbitrary 
zero-points, and eventually for real zero-points, and in determin- 
ing the sources and amounts of the errors of measurement. It 
has taken many centuries and the labors of many gifted men 
to develop the present system of physical measurements, and 
the task is far harder in the case of intellectual and moral facts. 

That the adequate measurement of intellectual and moral 
facts is difficult does not, however, at all imply that it is im- 
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possible or that inadequate and erroneous measurements are not 
useful. . . . Inadequacy and error are relative terms. It is a 
great advance to regard the sun as ten times farther away from 
the earth than the moon is, if the previous belief was that it 
was only half as far. ... Only the ignoramus regards any 
measurement as perfect. All are approximations, and a very 
rough approximation may be far more accurate than previous 
measurements.” 

We are fortunate in having, at the present time, three very 
definite and specific contributions to the scientific study of 
arithmetical abilities. These are the studies by Rice ('o2), 
Stone (’07), and, Courtis (’10 and ’1I1), respectively. 

Dr. J. M. Rice, formerly editor of The Forum, may be re- 
garded as the man in this country to take the initiative in an 
attempt to study scientifically the actual achievements of the 
schools in the school arts (his studies investigating the teaching 
of spelling, arithmetic, and language), with a view to establish- 
ing just how much time can be saved by a suitable restriction and 
selection of subject matter. 

Dr. Rice in 1902 measured the arithmetical abilities of some 
6,000 children of grades 4, 5, 6, 7, and 8, in eighteen different 
schools, in seven different cities. His tests for each of these 
grades and a discussion of the results attained by the various 
systems may be found in the Forum, Vol. 34. 

We are concerned here primarily with: (1) the abilities 
tested, (2) the variation in the results attained within the sys- 
tems and between the systems, and (3) the actual contribution 
of his study to the establishment of objective standards in 
arithmetical work. 

The test itself consisted of eight examples for each grade. 
The examinations were given to the pupils of the fourth, fifth, 
sixth, seventh, and eighth grades. They were not given below 
the fourth grade because he aimed to discover what children are 
able to do on leaving school. For the purpose of studying the 
growth of mental power from year to year, some of the problems 
were carried through several grades. Thus, of the eight ques- 
tions for the fourth grade, five were repeated in the fifth, and 
three in the sixth, etc. Moreover, this repetition enabled him 
to see not only how the results in the fifth and sixth grades, in 
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regard to certain problems, compared with those of the fourth 
in the same schcol, but also how the results in the fourth grade 
of some schools compared in these examples with those of the 
fifth and sixth grades of others, etc. The subject matter of 
each test was such as to attempt measure, at the same time, 
ability in both reasoning and fundamentals. 

The range of variations in the results obtained on these tests 
was very wide, viz., in the seventh year the class averages range 
from 8.9 per cent. to 81.1, and in the eighth year from 11.3 to 
91.7. The averages for schools taken as a whole varied between 
25 and &o per cent. 

The general average for all schools examined was, in round 
numbers, 55 per cent., made up as follows: 60 per cent. for the 
fourth year, 70 per cent. for the fifth, 60 per cent. for the 
sixth, 40 per cent. for the seventh, and 50 per cent. for the 
eighth. In view of what the satisfactory schools have shown, 
Dr. Rice thinks that 60 per cent. for the fourth grade, 70 per 
cent. for the fifth, and 60 per cent. for the sixth are reasonable 
expectations. However, 40 per cent. for the seventh grade and 
50 per cent. for the eighth are too low, as these figures are not 
at all representative of what the successful schools have been 
able to accomplish, but result from the fact that, in the majority 
of instances, the seventh and eighth grades were lamentably 
weak. As the average for the seventh grade of the five suc- 
cessful schools was 61.4, and that of the eighth grade 77.2, he 
thinks that less than 50 per cent. for the seventh year and 60 
per cent. for the eighth should not be regarded as satisfactory. 

Dr. Rice says: “In suggesting a standard, it is, of course, 
understood that the figures mentioned in the last paragraph 
would only be applicable to an examination whose degree of 
difficulty were the same as my own. Teachers desirous of 
knowing how their pupils compare with those of other schools 
could try the questions as I have given them, or, if they feared 
that the publication of the problems had diminished the value 
of the test, they might change the figures without altering the 
degree of difficulty. However, in due course of time there 
ought to be no difficulty in establishing standards in arithmetic 
with mathematical precision. This may be quite readily done 
by selecting types of examples and determining by research 
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what percentage ought to be obtained on each of them by the 
class for which they are intended. When this point has been 
reached, a standard will also have been fixed for a combination 
of examples of various degrees of difficulty.” 

In addition he gives us the following conclusions in regard 
to twelve possible factors of school work. These are based 
upon the facts revealed in the results attained by the different 
school systems. His conclusions are briefly summarized, by 
Stone, as follows: 

(1) Home environment: “ As in spelling so in arithmetic, this 
mountain, on close inspection, dwindles down to the size of a 
molehill”; (2) Size of classes: ‘‘ No allowance whatever is to be 
made for the size of the class in judging the results of my test”; 
(3) Age of pupils: “ This factor can be held accountable for the 
difference shown to only a slight degree if at all”; (4) Time of 
day: “ This likewise is not a determining factor”; (5) The time 
devoted to arithmetic in the school: “ A glance at the figures wil] 
tell us at once that there is no direct relation between time and 
result’; (6) The amount of home work required: “ This fact is 
also denied to be a controlling one, as the highest five schools 
had practically abandoned home work, while the lowest ranking 
city required most”; (7) Method of teaching: In the schools 
that passed the tests satisfactorily no special method had been in 
use; (8) Teaching ability: “ Teachers of most successful schools 
had no better ability than those of unsuccessful schools”’; 
(9) Course of study: By a curious line of argument Dr. Rice 
reaches the conclusion that the course of study is not a factor 
to be considered because the tests were fair to pupils who had 
been taught by all courses of study; (10) Superintendent's train- 
ing of teachers: This was as much in vogue in localities that 
did poorly as in those that did well; (11) and (12) Superin- 
tendents’ establishing of standards and testing for results: These 
Dr. Rice concludes to be the large and controlling factors. 

In conclusion Dr. Rice says: “ By reason of the high per- 


centages obtained in certain schools, laboring under ordinary 
conditions, we must accept as a fact that nearly all children can 
be trained to solve any ordinary problem in arithmetic, based 
upon principles they have studied. Consequently, if the normal 
child is not reasonably proficient in that branch, as far as he has 
advanced in it, the fault is not his.” 
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The second contribution to the quantitative study of arithmeti- 
cal work is that of Dr. C. W. Stone made in 1907. The results 
of this study were published in 1908 as Vol. 19 of Columbia 
University Contributions to Education (Teachers College 
Series) entitled “ Arithmetical Abilities and Some Factors De- 
termining Them.” This study took account of, and profited by, 
that made by Dr. Rice. Its improvements over the former are 
in the data used, and in more refined and scientific methods of 
gathering and handling the same. 

“The central purpose of this study” (to quote the author), 
“broadly stated, is to make one more contribution to the exact 
knowledge of the relation between distinctive educational pro- 
cedures and the resulting products.” 

The method of this inquiry may be briefly characterized as 
the application of the statistical method to mental measurements. 
The three principal measurements made are the arithmetical 
abilities of 6A pupils, the time expended, and the course of study 
materials used in securing these abilities. 

The sources of data were 26 school systems in six different 
states from Indiana to Massachusetts. Dr. Stone visited and 
personally gave, under conditions as nearly identical as possible, 
two tests, one in fundamentals and one in reasoning, to 3,000 
6A grade children. The time for the test in fundamentals was 
set at 12 minutes; for reasoning at 15 minutes, each test being 
purposely too long to be finished by any pupil within the time 
limit (14 examples in fundamentals, 12 in reasoning). 

The main purpose of the test in fundamentals was to determine 
ability of 6A grade pupils in addition, subtraction, multiplication 
and division. The main purpose of the test in reasoning was to 
determine the ability of 6A grade children to reason in arith- 
metic. The test in fundamentals was so arranged as to enable 
the pupils to meet the main difficulties in the first six problems; 
in both tests the problems were arranged in order of difficulty 
with the less difficult first. 


The variations in abilities between the systems in the grade 
tested (6A) were as follows: In reasoning the points scored 
varied from 356 to 914, with an average deviation of 112, the 
median being 551; in fundamentals from 1,841 to 4,099, with an 
average deviation of 421, the median being 3,111. Translated 
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this means that if we take the efficiency of the school making 
highest score in reasoning as 100 per cent. the median represents 
an efficiency of 60 per cent., the lowest of 39 per cent.; in 
fundamentals the median score represents an efficiency of 76 
per cent., while the lowest 45 per cent. The variability among 
individuals within a system was even greater than that among 
systems. Among 500 pupils chosen at random from four repre- 
sentative public school systems: In fundamentals they varied 
from 0 to 15.2: 9 out of 500 failed to solve any example in the 
reasoning test: The median score was about 6: 33 made score 
of 2or less. In one system 15 out of 100 pupils made no score 
in subtraction and 29 made one each. In general, pupils varied 
most in division, next in reasoning and about equally in addition 
and multiplication. In regard to the fundamentals, from their 
coefficients of correlation, he tentatively states the following: 
“that the possession of ability in addition is the least guarantee 
of possession of ability in others; that the possession of ability 
in multiplication is the best guarantee of the possession in 
others; and that this probably means that multiplication is like 
addition on its mechanical side and like division on its thinking 
side. Hence if one wished to measure abilities in fundamentals 
by a single test, one in multiplication would be best; and a test 
in division would probably be the best single measure of arith- 
metical abilities.” As to the lack of correspondence between 
serial standings in time-cost and serial standing in abilities of 
systems we find the system devoting the smallest per cent. of 
time to arithemtic (7 per cent.) was third in average standing of 
comparative achievement; the system devoting largest per cent. 
of time to arithmetic (22 per cent.) was twelfth; the one devot- 
ing 14 per cent. was lowest of all. 


CONTRIBUTIONS. 

His conclusions may be summarized as follows: (1) That 
the general method of this research is a means by which 
hypotheses are to be tested and opinions to become facts. 
(2) That diversity sums up the findings of this study, as shown 
by: (1.) A variability of scores among systems of 356 to 914 
points, with an average deviation of 112 in reasoning; and 1,841 
to 4,099, with an average deviation of 421 in fundamentals; 
(II.) A variability of mistakes among systems of 14.5 per cent. 
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to 4.7 per cent. of all the steps attempted in addition, and 45.1 
per cent. to 14.4 per cent. of all the problems attempted in 
reasoning; (III.) A variability of 507 to 1,854 week-minutes 
with an average deviation of 222 week-minutes in time expendi- 
ture, without home study; and 507 to 2,179 week-minutes with 
an average deviation of 269 week-minutes, including home 
study; (1V.) A variability in average ratio of time to abilities of 
from 2.26 to .64; (V.) A difference in course of study excel- 
lence which can hardly be put in words. (3) The greatest need 
shown by the research is standards of achievement. That the 
great variability herein shown would exist if school authorities 
possessed adequate means of measuring products is inconceiv- 
able; and it is believed that the present study will help stand- 
ardize the work in arithmetic for the first six grades. (4) 
Finally that there is no one factor that produces abilities, there 
is no single swmmum bonum in teaching arithmetic. 

The third contribution to the quantitative study of arithmetical 
work is that of S. A. Courtis, an account of which may be found 
in Vols. 10 and 11 of Elementary School Teacher; the latest 
report of the progress of his study may be found in the Ele- 
mentary School Teacher for November, 1911. In this latest 
study he has secured the co-operation of teachers in England 
and Germany as well as in the United States. Mr. Courtis began 
his study of the measurement of growth and efficiency in 
arithmetic, in 1908, in the school with which he is connected 
(The Liggett Home and Day School of Detroit, a private school 
for girls). His ambition was to find the place of his school 
among the 26 school systems reported by Dr. Stone. The results 
secured by his school on the Stone tests and an analysis of the 
same are given in the Elementary School Teacher, Vol. 10. In 
speaking of the results the test yielded he says: “It has shown 
the need for greater knowledge of what is actually taking place 
in the child’s mind as he passes through grade after grade. It 
has made plain the uncertainty of the product of the present 
educational system as well as the value of a complete and 
many-sided training in the early grades if there is to be great 
ability in the later grades. More than all else it has proved, con- 
clusively to the writer at least, that it is practicable to measure, 
not only the general condition of arithmetic teaching throughout 
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a school, the growth in ability and efficiency from grade to 
grade, the defects and needs of any one grade or individual, but 
the effects of changes in method or procedure as well. By a 
series of tests, through a number of years, it ought to be possible 
to build up a real science of teaching and to determine by strict 
experimental methods the truth or falsity of any educational 
hypothesis.” With this idea in mind Mr. Courtis devised, the 
following year, 1900, eight tests designed to measure the change 
produced by a year’s regular work under existing conditions in 
order to have some standard by which to measure the effect of 
future changes in method. Because of the complexity of the 
problem, the scope of the investigation was limited to the 
simplest work with whole numbers in the four fundamental 
operations. The specific abilities to be measured by the tests 
were: (1) ability to give a ready response in the case of any of 
the elementary combinations in the four operations, (2) ability 
to recognize a situation in a problem as calling for the use of 
a certain operation, (3) ability to borrow and carry, and (4) the 
ability to copy correctly the figures of a given example or 
problem. <Accorcdingly provision was made for the testing of 
each of these as well as the general abilities involved in working 
abstract examples and concrete problems. 

The subject matter of the tests, eight in number, was as 
follows: 

Test No. 1, Addition, 

Test No. 3, Multiplication, | 
Test No. 2, Subtraction, 

Test No. 4, Division, ] 

Test No. 5, Copying figures (rate of motor activity), 

Test No. 6, Speed reasoning (simple one-step problems), 

Test No. 7, Fundamentals (abstract examples in the four 
operations), 

Test No. 8, Reasoning (two-step problems). 

The nature of the investigation made it essential that the 
tests should be given to all grades from the lowest to the highest 
under identical conditions. 

The quantitative studies of the teaching of arithmetic in his 
school during years 1908-09, 1909-10, showed Mr. Courtis the 
possibilities of measuring accurately the changes produced by 
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the teaching effort. Clearly defined standards alone were lack- 
ing. His latest study therefore deals with an attempt to de- 
termine “standard scores in arithmetic” and may be found in 
Elementary School Teacher, November, 1911. 

In this study he has already secured the co-operation of some 
60 or 70 different schools, in 10 different states, from Kansas 
to New Hampshire. More than 18,000 sets of his tests have 
been distributed by him and the co-operation of teachers in 
England and Germany in this study is already assured. Last 
June more than 9,000 individual scores, from 60 to 70 schools, 
were returned for tabulation. 

The subject matter of these tests has been considered; as to 
the variations in abilities shown among the systems we have: Of 
1,401 eighth-grade children measured as to their knowledge of 
the multiplication tables, 2 could write answers at a rate of but 
5 answers a minute, 17 at the rate of 15 answers a minute, 180 at 
25 per minute, and so on, the average for the entire group 
being 43. 

It is particularly to be noted that the wide range of the dis- 
tribution is caused not so much by differences between schools 
as by great variation in the abilities of individual children. The 
amount of variation in the grade averages of different schools 
does not equal the variation in the scores of the members of any 
one class. 

The fact shown is a constant feature of the returns for all 
the tests and grades, and can only mean that the differences in 
the abilities of individual children are greater factors in de- 
termining relative rank in school work than all the differences 
in abilities of teachers, courses of study, or methods of work 
combined. The result is that the grades in all the schools 
overlap to an extent well nigh incredible. 

Courtis’s contribution to the standardizing of arithmetic is 
significant in that he suggests standard scores for the abilities 
tested, for each grade from III. to IX. inclusive. Such standard 
scores may be the average scores obtained on each test by all 
pupils tested in each grade. These are given in Table III. of 
the November article, p. 133; or a standard score may be derived 
as follows: “For each test an eighth-grade score was selected 
such that it was equalled or exceeded by 30 per cent. of the 
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eighth-grade children measured. This score was plotted and a 
smooth curve drawn, having the same general form as the 
average curve and coinciding with it in the lower grades. The 
scores for each of the other grades were then determined from 
the graph.” Standard scores derived on this basis are given in 
Table IV., p. 135. Either of these standard scores may be used 
by teachers as definite objective standards toward which to work, 
e. g., “at the end of a year’s work, an eighth-grade child should 
be able to copy figures in pencil on paper at the rate of 117 per 
minute ; to write answers to the addition combinations at rate of 
63 per minute, subtraction, multiplication and division 49 per 
minute, etc., etc. At the present time 70 per cent. of the 
eighth grade cannot meet these standards but 3 per cent. of the 
fifth grade can. 

A review of each of these three studies has been made with 
the hope of enlisting the sympathies of those assembled here in 
this movement tending toward the standardization of arith- 
metical work, and of making it apparent that as a foundation 
for such work we already have accumulated a well-defined and 
important body of facts of arithmetical experience. The value 
of these to all future quantitative studies of arithmetical abilities 
cannot be overestimated. 

As to the part that each one of us may take in this movement, 
we may consider any one or more of the following suggestive 
lines of work: 

1. That the tests and examinations now given be used in a 
scientific way and be made to be careful scientific measures of 
changes in our pupils. Dr. Thorndike says that “if an examina- 
tion, instead of being a hasty, subjective selection of questions 
graded still more personally (and alas, how hastily), were made 
a serious educational measurement, the examination papers of 
a year would give us a large start toward knowledge of what 
(science) teaching actually does.”’ 

2. That we make use of the tests devised by Rice, Stone, or 
Courtis, as objective measures of achievement of our pupils and 
objective measures of the results of the teaching effort. 

3. That there is an opportunity for co-operation with Mr. 
Courtis at the present time in his study, recently undertaken, to 
determine accurately the proper amount and form of drill re- 
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quired to produce the standard abilities suggested, and similar 
determinations of standard yearly growths. 

4. That other and similar tests be devised for measuring ob- 
jectively specific abilities in arithmetic and the results of our 
teaching. 

In conclusion, a sample test, designed by myself to measure 
the ability of entering Normal students in addition will be sub- 
mitted for your inspection. 

Brockport, N, Y. 
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Text-book on the Strength of Materials. By S. E. Stocum and E. L 
Hancock. Revised Edition. Boston: Ginn and Company. Pp. 372. 
$3.00. 

The second edition of Slocum and Hancock’s “ Text-book on the 
Strength of Materials” constitutes a thorough revision of the original 
text. In making this revision the aim of the authors has been twofold: 
first, to keep the text abreast of the most recent practical developments 
of the subject; and second, to simplify the method of presentation so as 
to make the subject easily intelligible to the average technical student 
of junior grade, as well as to lessen the work of instruction. 

Besides correcting the errors inevitable to a first edition, special at- 
tention has been given to amplifying the explanation wherever experience 
in using the book as a text has indicated it to be desirable. This applies 
especially to the articles on Poisson’s ratio the theorem of three moments, 
the calculation of the stress in curved members, the relation of Guest's 
and Rankine’s formulas to the design of shafts subjected to combined 
stresses, etc. 

Considerable new material has also been added. To facilitate numer- 
ical calculations a set of tables has been placed at the beginning of the 
volume. These include an extensive table of physical constants, a table 
of the properties of various geometrical sections, tables of the properties 
of various standard rolled sections, tables of moments of inertia and 
section moduli of rectangular and circular sections for a wide range of 
dimensions, tables of functions of angles, common logarithms of numbers 
and conversion from the common to the natural system, and vice versa, 
and a table of bending moment and shear diagrams for beams under 
various loadings and methods of support, giving the maximum deflections 
and other properties. 

In Part I. the most important additions are articles on the design of 
re-enforced concrete beams, shrinkage and forced fits, the design of ec- 
centrically loaded columns, the design and efficiency of riveted joints, 
the general theory of the torsion of springs, practical formulas for the 
collapse of tubes, and an extension of the method of least work to a 
wide variety of practical problems. This last includes the derivation and 
application of the Fraenkel formula for the bending deflection of beams, 
and also a simple general formula for the shearing deflection of beams, 
never before published. 

Nearly one hundred and fifty original problems have also been added to 
Part I. These problems are designed not merely to provide numerical 
exercises on the text, but have been selected throughout with the specific 
purpose of emphasizing the practical importance of the subject and ex- 
tending the range of its application as widely as possible. Many of them 
are practical shop problems, brought up by students in the Co-operative 
Engineering Course. 
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In Part II. the recent advances in the manufacture of steel have been 
given special attention, including the properties of vanadium steel, man- 
ganese steel, and high-speed steel. Re-enforced concrete has also re- 
ceived a more adequate treatment, and the chapter on this subject has 
been thoroughly revised and modernized. The chapter on timber has 
also received an equally thorough revision, and considerable material on 
preservative processes has been added. 


Riverside Educational Monographs. Edited by Henry SvuzzALio 
Boston: Houghton Mifflin Company. 35 cents each. 


Individuality. By E. L. THornpike. 

Few teachers recognize sufficiently the importance of individuality in 
their work. The tendency is to bring all the members of a class to a 
common level, not only the same level of attainment, but to the same 
mental types and qualities. The author in this little volume points out 
the various individual differences and the causes which influence them. 

Teachers who read it will find much of interest and profit and will 
have a truer conception of what they should accomplish. 


Education for Efficiency and the New Definition of the Cultivated Man. 
By Cuaries W. E vitor. 


These two addresses treat the same subject from two different points 
of view—culture and efficiency—and should do much to give teachers a 
better conception of standards and ideals in education. Dr. Eliot’s long 
experience in educational work and his standing among teachers will 
insure for this book a wide hearing. There is much sound judgment and 
wisdom condensed here in small space. 


The Teacher's Philosophy in and out of School. By Wiutiam DeWitt 
Hype. 


Much has been said during the immediate past concerning the teacher’s 
knowledge of subject matter and of his better understanding of the 
child and social life. While no one will deny the importance of these 
considerations it seems possible that in giving them emphasis the teacher 
has been almost forgotten. His individuality, his culture, and his effi- 
ciency have too often been neutralized by prescribed conditions and at 
the present time there is great need of a philosophy of teaching, a philos- 
ophy which takes into consideration “the teaching personality and the 
teaching life.” Such a philosophy President Hyde gives in this volume— 
one which every teacher will do well to read and ponder. 


How to Study and Teaching How to Study. By F. M. McMurry. 
Boston: Houghton Mifflin Company. Pp. 324. $1.25. 


Professor McMurry has in this volume given a rather careful exposi- 
tion of the nature of study and its principal factors, and their relation 
to children. In as many chapters he treats of the following eight factors 
in study: Provision for Specific Purposes, The Supplementing of 
Thought, The Organization of Ideas, Judging of the Soundness’ and 
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General Worth of Statements, Memorizing, The Using of Ideas, Provi- 
sion for a Tentative rather than a Fixed Attitude towards Knowledge, 
Provision for Individuality. 

There is perhaps no one point in school work so neglected as that of 
learning how to study. Every one is left to stumble into methods and 
habits of his own, which for the most part is conducive to anything but 
economy of time and efficiency of effort. The author has done a good 
service in giving this discussion. 

Elementary Trigonometry. By F. T. Swanwick. Cambridge: The Uni- 
versity Press. Pp. 258. $1.25 net. 

The first chapter of this book, which is on Approximate Arithmetic, 
is rather an innovation from the American standpoint. Such work if 
complete enough is of value and should be taken up somewhere, but an 
algebra would seem to be the more natural place to look for it. 

The author defines: “ The sine of an obtuse angle is equal to the 
sine of the supplementary acute angle.” “The cosine of an obtuse 
angle is equal to the cosine of the supplementary acute angle.” By 
means of these he has simple means of proving the formula for (4 + B) 
even when 4 and B are obtuse. 

The book on the whole seems to have been carefully written and 
presents many excellent features. 


Plane Geometry. By C. A. Harr and D. D. FetpMan. New York: 

American Book Company. Pp. 311. 80 cents. 

This is a geometry of the usual type, as far as its general makeup is 
concerned, but it is well arranged typographically and contains some 
excellent features, for example, a very complete summary of the 
formulas of plane geometry. 

It conforms to modern usage in its choice of propositions, and seems 
to have a very full set of well chosen exercises. There are also in- 
cluded some interesting references to important historical material. 

One unusual feature is the definition of a plane figure as including 
both the boundary and the portion of the plane inclosed. 


The Twenty-Seven Lines upon a Cubic Surface. By ARCHIBALD 
HENDERSON. Cambridge: The University Press. Pp. 100. $1.50 net. 
The fact of a definite number of straight lines lying on the cubic 

surface seems to have been discovered by Cayley in 1849, while Salmon 

determined the number as twenty-seven. In 1869 Wiener constructed a 

model of the surface with the twenty-seven real lines lying on it. In 

this memoir the author gives “a general survey of the problem of the 


twenty-seven lines, from the geometric standpoint, with special atten- 
tion to salient features: the concept of trihedral pairs, the configuration 
of the double six, the solution of the problem of constructing models 
of the double six configuration and of the configurations of the straight 
lines upon the twenty-one types of cubic surfaces, the derivation of the 
Pascalian configuration from that of the lines upon the cubical surface 
with one conical point, and certain allied problems.” 


NOTES AND NEWS. 


On February 3 eleven teachers met in Pittsburgh and re- 
organized the Pittsburgh Section. There were in all twenty-one 
enrolled, of which eighteen were new members and with this 
enthusiastic start we predict a vigorous and prosperous section. 
Mr. W. F. Long, of the Central High School, was elected chair- 
man, and Mr. Arthur C. Baird, of the Fifth Ave. High School, 
was elected secretary. 


Tue Committee on Bibliography of Mathematics for Second- 
ary School Teachers authorized at the Annual Meeting has been 
appointed as follows: Eugene R. Smith, Polytechnic Preparatory 
School, Brooklyn, N. Y., Chairman; William H. Jackson, Man- 
chester, England; Daniel Pratt, Syracuse University, Syracuse, 
N. Y.; Clarence P. Scoboria, Polytechnic Preparatory School, 
Brooklyn, N. Y.; George Alvin Snook, Central High School, 
Philadelphia, Pa. ; George I. Wilder, Erasmus Hall High School, 
Brooklyn, N. Y. 

The plan of work has been made out, dividing the field as 
follows: (1) Publications of Associations and Colleges; (2) 
Publications of the State and National Educational Depart- 
ments; (3) Articles in Educational Magazines; (4) Books and 
Pamphlets issued by Publishing Houses; (5) Foreign Publica- 
tions most likely to be of use. 


Tue Spring Meeting of the Association is to be held on April 
6 at Syracuse University, Syracuse, N. Y. A good program is 
being provided and a large attendance expected. 


Tue American Federation of Teachers of the Mathematical 
and the Natural Sciences held its annual meeting at the New 
Willard Hotel in Washington on December 27. 

The association composing the federation reported concern- 
ing their activities during the past year, and the reports of com- 
mittees were considered as follows: 

Action on the recommendations in the report of the Committee 
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on College Entrance Requirements was postponed for one year, 
with the understanding that the various associations were to 
take action on it in the meantime, and were to report their 
decisions to the federation. 


The National Geometry Committee report was approved as a 
report of progress. The chairman, Dr. Slaught, reported that 
a preliminary report would soon be distributed to all members 
of the federation who were engaged in mathematics teaching, 
as well as to such other teachers as were interested. An edition 
of 5,000 copies will be published, the expense being borne by the 
National Educational Association. 


The amendments reorganizing the council by limiting the 
representation of each association to one member were adopted, 
as follows: 

Section 5. Each association shall have one delegate on the 
federation council, this delegate to cast one vote for every fifty 
members of the association he represents, but to have at least 
one vote. The delegate may be chosen in any way decided upon 
by his association, shall hold office for three years, or until the 
appointment of his successor, and shall be eligible for re-election. 
In case of a vacancy by death or resignation, the association in 
question must at once appoint a successor. 

Section 7. The duty of a delegate shall be to keep the secre- 
tary of the federation informed as to the activities of his asso- 
ciation, and to represent the interests of his association at every 
meeting of the council. If for any reason he cannot attend a 
meeting, he shall be responsible for being represented by a 
properly accredited proxy. 

The associations have been asked to appoint these representa- 
tives at once, and it is hoped that the new council will soon be 
in full working order. 

The Treasurer reports as follows: 


Receipts. 


Dues from 12 associations 179.20 
| $264.80 
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Expenditures. 
National Geometry Committee ............sccscceccees 100.00 
$179.02 
$264.80 


One association, The Association of Biology Teachers of 
New York, has resigned from the federation, and two associa- 
tions with an approximate membership of 150 have not yet paid 
their dues for the year. 

A committee of teachers of physics, J. A. Randall, Pratt Insti- 
tute, Brooklyn, Chairman; W. R. Pyle, Morris High School, 
New York City, W. A. Hedrick, McKinley Manual Training 
School, Washington, D. C., G. A. Works, Madison, Wisconsin, 
P. B. Woodworth, Lewis Institute, Chicago, has been appointed 
“to co-ordinate new apparatus and new teaching content with 
the present secondary school physics course.” 

Mr. Randall is chairman of a similar committee of the New 
York State Science Teachers’ Association, and committees to 
co-operate in this work have already been appointed by the 
Physics Club of New York and the New Jersey State Science 
Teachers’ Association. It is hoped that the National Educa- 
tional Association will decide, at next summer’s meeting, to be a 
partner in this undertaking, as it has been in the work of the 
National Geometry Committee. 

The plan of work for the committee is to have each member 
act as chairman of a local committee, which shall investigate 
conditions in its territory, collecting data as to new apparatus 
and improvements in courses to be submitted to the general 
committee, and giving to the instrument makers plans for what- 
ever apparatus seems worth while. The general committee will 
probably form a new definition of the “ Physics Unit ” to corre- 
spond with what they find to be the most improved usage in the 
subject, and will perfect machinery by which every physics 
teacher in the country can secure the most improved forms of 
equipment. 

On Thursday morning, at a joint session with Section L of 
the A. A. A. S., the members of the Council listened to addresses 
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by Professor C. W. Moore, of Harvard, Professor A. L. Jones, 
of Columbia, and Dean J. R. Angell, of Chicago University, on 
the new systems of admission to these colleges. 


EuGENE R. SMITH, 
Secretary. 
POLYTECHNIC PREPARATORY SCHOOL, BROOKLYN. 


Wor-p Peace Foundation, 29a Beacon Street, Boston, Mass., 
U.S. A., wishes to announce that it is issuing a title page and 
table of contents so that its publications, printed in the last two 
years, can easily be collected and bound by libraries and others. 


THE preliminary report of the National Committee of Fifteen 
on Geometry Syllabus, which has been under consideration for 
nearly three years, has finally been published in a pamphlet of 
70 pages and is ready for distribution to teachers of geometry, 
and all others interested. This report was prepared under the 
joint auspices of the American Federation of Teachers of the 
Mathematical and Natural Sciences and the National Education 
Association. It includes a historical introduction and sections 
on axioms and definitions, on exercises and problems, and the 
syllabus itself including both plane and solid geometry. It is 
the hope of the committee that this report may be of great 
service to all teachers of geometry, and to this end that it may 
have a wide distribution among all interested. Copies may be 
secured gratis upon application to the Commissioner of Educa- 
tion, Department of the Interior, Washington, D. C. 
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New MEMBERS. 


N. J. Batt, Karuertne F., A.B., 1003 Park Ave., Plaintield, N. J. 

N. Y. Crorrs, Mary E., 363 Norwood Ave., Buffalo, N. Y. 

N. Y. Cunnincuam, J. W. M. S., Polytechnic Prep. School, Brooklyn, 
N. Y. 


N. Y. Davis, Jennie C., 152 Hampshire St., Buffalo, N. Y. 
P. Davison, CHARLOTTE I., Wilson College, Chambersburg, Pa. 
N. Y. Fospick, Sapte C., A.B., 464 Plymouth Ave., Rochester, N. Y. 
N. Y. Hawkes, Herpert E., PhD., Columbia University, N. Y. C. 
N. Y. Jones, Etta Vireinia, A.B., Lady Jane Grey School, Binghamp- 


ton, N. Y. 
P. Kine, BLANcHE FE., Ph.B., 512 Harvard Ave., Swarthmore, Pa. 
P. Lamperton, HeLen, A.M., 753 Corinthian Ave., Phil., Pa. 
P. ReusseNG, Henry J. F., Nazareth Hall Academy, Nazareth, Pa. 
P. Root, Mary Loncaker, A.B., 631 E. Leverington Ave., Rox- 
borough, Phil., Pa.. 
P. SrackuHouse, LAuraA N., Lansdowne, Del. Col., Pa. 
Beacuiey, V. S., 2245 Wilson Ave., North Side, Pittsburgh, Pa. 
Corer, FE. W., 1223 Franklin St., Wilkinsburg, Pa. 
DorWEILER, Paut, Carnegie Technical Schools, Pittsburgh, Pa. 
Dootey, C. R., East Pittsburgh, Pa., W. E. and M. Co. Educational Dep't. 
Gipe, R. E., Box 467, Glassport, Pa. 
HeNpersON, R. H., East Liberty Acad., Pittsburgh, Pa. 
KERR, ANprEw, Central High School, Pittsburgh, Pa. 
Lone, W. F., Central High School, Pittsburgh, Pa. 
MacMitian, Miss, Allegheny High School, North Side, Pittsburgh, Pa. 
MorGan, Wo. C., 408 Jucunda St., Mt. Oliver Station, Pittsburgh, Pa. 
\lorris, Joun T., Carnegie Technical Schools, Pittsburgh, Pa. 
\lack, E. A., 318 Atlantic Ave., McKeesport, Pa. 
Packer, L. O., 2004 Hampton Ave., Swissvale, Pa. 
Scott, GERALDINE, Willmar Apt’s, Craig and Farbes Sts., Pittsburgh, Pa 
Scott, Miss, Allegheny High School, North Side, Pittsburgh, Pa. 
FREEMAN, ANDREW YATES, Fredonia, N. Y. 
Wirson, Apert Harris, Haverford College, Haverford, Pa. 
Gorvon, Net F., 888 Sumner Ave., Syracuse, N. Y. 
Fiuiott, Froy A., 114 Raynor Ave., Syracuse, N. Y. 
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Hawkes, Luby 
and 
Touton’s Algebras 


First Course in Algebra - - $1.00 
Second Course in Algebra - -75 cts. 


Within a year and a half of publication more than 1,100 of 
the leading high schools and preparatory schools in the coun- 
try have adopted one or both of these books. On January 
24th the City of Chicago adopted Hawkes, Luby and Touton’s 
Algebras for exclusive use in its twenty high schools. 
Statistics like this indicate remarkable possibilities. 

“ Hawkes, Luby and Touton’s Algebras are 

rational, interesting, and attractive. 


© They succeed where other books fail, because they 
are the outcome of actual classroom experience. 


“ They relieve a teacher of those things for whicha 
text should be responsible. 


“ They are adaptable to any course. 


“ They place emphasis on principles and do not 
entertain with theories or fads. 


Write us fcr a circular containing the recommendations of many 
of the teachers us ng these algebras. 


GINN AND COMPANY 


BOSTON NEW YORK CHICAGO 
LONDON ATLANTA DALLAS 
COLUMBUS SAN FRANCISCO 
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WHEELER’S ALGEBRA 


First Course in Algebra 


By ALBERT HARRY WHEELER, Teacher of Math- 
ematics in the English High School, Worcester, Mass. 

Half leather, $1.15. 
This modern book includes : 


Three thousand mental exercises 


The largest number of graded written 
examples 


The best development of algebra from 
arithmetic 


A lucid and early treatment of graphs 
A through system of numerical checks 


Proofs and reasons marked for omission as class 
work at the discretion of the teacher 


Problems in Physics 


THe SAME. BrieF Epirion. (As far as Quadratics. ) 
Cloth, 95 cents. 


Algebra for Grammar Schools 
By A. H. WHEELER. Cloth, 50 cents. 


LITTLE, BROWN & CO. 


34 Beacon St., Boston 378 Wabash Ave., Chicago 
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Durell’s School Algebra 


By FLetTcHerR DvuRELL 


The phenomenal success of this author’s Ge- 
ometry leads us to predict for this new Algebra 
an equal popularity. 


Particularly strong in its elementary work yet 
sufficiently rigorous and comprehensive to 
meet all College Entrance requirements. 


Charles E. Merrill Co., 


44-60 E. 23d Street New York 


Publishers of School and College Textbooks 


Brooks’s New Standard Algebra 


By Edward Brooks, A,M., Ph.D. 


A new book absolutely up to all modern requirements has been already 
adopted and is giving satisfaction in many of the best schools, 


Brooks's Plane Geometry 
Brooks's Planeand Spherical Trigonometry 


Are the equal of any text-books of similar grade. 


Furst’s Mensuration 


with special application of the prismoidal formula is the most compact and 
teachable book on the market. 


Christopher Sower Company 
Publishers 


24 N. 18th St. Philadelphia 


Two Modern MathematicalTextbooks 


First-Year Mathematics for Secondary Schools 
By GEORGE WILLIAM MYERS 


Professor of the Teaching of Mathematics and Astronomy in the College of Education of the 
University of Chicago Assisted by the Instructors in Mathematics 
in the University High School. 


378 pages, i2mo,cioth; postpaid $1.15 


The object of this new course in mathematics is to do away with the present artificial divi- 


sions of the subject and to give vital connection with the student's whole experience. ‘The 
first year of secondary work is devoted (1) to generalizing and extending arithmetical notions, 
(2) to following up the notions of mensuration into their geometrical consequences, and (3) 


to reconnoitering a broadly interesting and useful field of algebra, This means postponing the 
scientific and purely logical aspects of algebra toa later period. 


A Manual for Teachers to Accompany “‘ First-Year Mathematics’? is 
now ready. Price, 89 cents postpaid. 


Second-Year Mathematics for Secondary Schools 
By GEORGE WILLIAM MYERS and the instructors in Mathematics in the 
University High School. 290 pages, :amo, cloth; postpaid $1.63 

Second-Year Mathematics lays chief emphasis on geometry, as First-Year Mathematics 
does on algebra. 


‘The two texts cover the essentials of what is commonly required of all pupils in the first 
two years of secondary schools in this country, and include, in addition, the elementary 
notions of plane trigonometry through the solution of right triangles, as well as an introduc- 
tion to some topics of formal algebra not usually treated in secondary texts, 


The University of Chicago Press “"TASRois 


TEXT-BOOKS OF TRIGONOMETRY 
TABLES OF LOGARITHMS 
By EDWIN S. CRAWLEY 
Professor of Mathematics in the University of Pennsylvania 


ELEMENTS OF PLANE AND SPHERICAL TRIGONOMETRY. 
New and revised edition, vi and 186 pages, Svo. Price, $1.10. 


THE SAME, WITH FIVE-PLACE TABLES (as below), half leather, 

Price, $1.50. 

This book is intended primarily for college use, but is used in many 
secondary schoolsalso. 


SHORT COURSE IN PLANE AND SPHERICAL TRIGONOMETRY. 
121 pages, 8vo. Price, $0.90. 


THE SAME, WITH FOUR-PLACE TABLES. Price, $1 oo. 
THE SAME, WITH FIVE-PLACE TABLES. Price, $1.25. 


This book is intended primarily for use in secondary schools, but 
many colleges, in which the time allotted to trigonometry is restricted, 
have adopted it. 


‘TABLES OF LOGARITHMS, to five places of demicals. Seven tables. 
with explanations. xxxii and 76 pages, 8vo. Price, $0.75. 


These tables are much better arranged than most of the tables pre- 
pared for school use. 


Orders, and requests for books for examination with a view to introduction, 
should be directed to 


EDWIN S. CRAWLEY, University of Pennsylvania, Philadelphia 
N. B.—In all cases specify by full title which book is desired. 
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THE TEACHING OF 
HIGH SCHOOL MATHEMATICS 


By GEORGE W. EVANS 


Headmaster of the Charlestown (Mass.) High School, 
and Chairman of the Committee on the Teaching of 
Mathematics in Secondary Schools in the United States, 
of the International Commission on the Teaching of 
Mathematics. oe ee ee ee ee es 
In the 
RIVERSIDE EDUCATIONAL MONOGRAPHS 
35 cents net, postpaid. 


Send for a descriptive circular of this Series. 


HOUGHTON MIFFLIN COMPANY 
BOSTON NEW YORK CHICAGO 


“CHAUTAUQUA” 


Means These Three Things. |Which|Interests You? 


A System of Home Reading 


Definite results from the use of spare minutes. Classical year now in 


progress. Ask for C. L. S. C. Quarterly. 
A Vacation School 


Competent instruction. Thirteen Departments; Over 2500 enroll- 
ments yearly. The best environment for study. Notable lectures. Ex- 
pense moderate. July and August. Ask for Summer chool Catalog. 


A Metropolis in the Woods 


All conveniences of living, the pure charm of nature, and advantages 
for culture that are famed throughout the world. Organized sports, both 
aquatic and on land, Professional men’s clubs, Women’s: conferences. 
Great lectures and recitals. July and August. Ask for Preliminary 
Quarterly. 


Chautauqua Institution, Chautauqua, New York 


Progressive 
Teachers of Mathematics 


Who Are Doing The Most Efficient Work In Their Present Positions And 
Making Reputations For Themselves Which Are Certain To Bring Them 
Better Positions Are The Ones Who Endorse 


The Ashton and Marsh 
Mathematical Series 


Consisting of 


“Elementary Algebra” 

“College Algebra” 

“Plane and Spherical Trigonometry’”’ 
“Plane and Solid Analytic Geometry”’ 


One Teacher Says: The ‘ Elementary Algebra’ is the most satisfactory text 
book I ever used because it is so clear in its statements, so well organized 
and so practical in the grading of its problems and exercises. 


Another Teacher Says: ‘Marsh and Ashton’s Trigonometry’ is the sim- 
plest treatise to teach from I have ever seen in this subject. 


Still Another Teacher Says: Your ‘ College Algebra’ satisfies me in every 
way. The first forty pages of ‘ Review Problems’ are just what Freshmen 
need to start them right. I shall continue to use it because it is the best. 


A Fourth Says: The ‘ Analytic Geometry’ was used by me for three suc- 
cessive years and then I changed to another text chiefly because students 
could pick up second hand copies in which solutions of the problems had 
been written out, and, partly because of the monotony of always teaching 
from the same book. I have now gone back to the Ashton, which is in my 
judgment the best Analytic Geometry published. 


Changing from one mathematical text-book—the old familiar one which 
can be taught with the eyes shut—to a new one having clearer statements 
of principles, more exact definitions, better graded exercises and problems 
pervaded with the snap of modern ideas, may mean more work af first 
but in the end mark the effect on teacher and on class. 


Become acquainted with 
Marsh’s Elementary Algebra 


and see for yourself 


Charles Scribner’s Sons 


New York Chicago Boston Atlanta 


Teachers Should Know 
Young and Jackson’s Algebra 


Tried and tested in every section of the country 


Send for circular 


‘‘Six Features of a Notable Book”’ 


Published by 


D. Appleton & Company 


NEW YORK CHICAGO 


_Hasyour Schoola 
WEBSTERS 
NeW INTERNATIONAL 
DICTIONARY- Tae Merriam Weaster 


CONSIDER how much accurate information | 
your scholars will gain by having readily ac- | =a 
cessible this “Library in a Single Volume.” 
It is a NEW CREATION containing in 
concise form just those facts that you 

so often seek. It answers with final 

authority all kinds of questions in Lan- 
guage, History, Fiction, Geography, 
Biography, Mythology, Ete. You will 
be surprised to know that the type mat- 
ter is equivalent to a 15 volume en- 
cyclopedia. 
400,000 Words Defined. 2700 Pages. 6000 Il- 
lustrations. Astriking feature is the new 
divided page, — a “Stroke of Genius.” 


WHY not at once make a requisition for © 
the NEW INTERNATIONAL—The Merriam 
Webster ? 


Write for specimen pages, illustrations, 
ete. Mention this publication and re- 
ceive FREE a set of pocket maps. 


G. & C. MERRIAM CO., 
Springfield, Mass. 
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Vital Features of the New 


HART AND FELDMAN 
PLANE GEOMETRY 


Price, 89 cents 


1. Argument and reason are arranged tn the parallel form. 

2. Every construction figure contains all necessary con- 
struction lines. 

3. The definitions of plane closed figures cover the whole 
figure, composed of both boundary line and plane bounded, 
thus meeting the student’s natural conception. 


4. The area of a rectangle ts introduced by actually 
measuring it, 

5. The subject ts correlated with arithmetic, number con- 
cepts being developed in connection with areas, as well as in 
other portions of the book. 


6. The numerical treatment of magnitudes is explicit, the 
fundamental principles being definitely assumed. 

7. The indirect method of proof ts consistently applied. The 
method used here is convincing and clear. 

8. The book is based on sound principles. The legitimate 
claims of the practical movement have been recognized in the 
fact that nearly every definition, principle, and theorem has 
been introduced or followed by questions and concrete exercises 
that bring the abstract ideas within the student’s comprehen- 
sion and make them a part of his everyday experience. The 
proofs of most theorems are complete. 

9. The mechanical arrangement ts such as to give the student 
every possible aid in comprehending the subject matter. The 
letters used for designation of figures are of the same size in 
text and figures. 

The book ts the outgrowth of an experience of many years 
in the teaching of mathematics in secondary schools. The 
text, in almost its present form, has been used by a number 
of different teachers, in classes of all stages of development, 
and under all possible conditions of secondary school teaching ; 
it has also had the advantage of the criticisms of very many 
experienced teachers of mathematics throughout the country. 
The book in its present form is therefore the combined pro- 
duct of experience, classroom test, and severe criticism. 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago 


' 
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THE NEW ERA PRINTING COMPANY 


LANCASTER, PA. 


le prepared to execute in first-class and 
eatisfactory manner ali kinds of printing 
and electrotyping. Particular attention 
given to the work of Schools, Colleges, 
Universities, and Public Institutions. 


Books, Periodicals 


Technical and Scientific Publications 
Monographs, Theses, Catalogues 


Announcements, Reports, etc. _ 
All Kinds of Commercial Work 


|Printere of the Bulletin and Transactions of the 
American Mathematical Society, etc., etc.) 


Publishers will find our product ranking 

with the best in workmanship and ma-— 
terial, at satisfactory prices. Our imprint 

may be found on a number of high-class 

Technical and Scientific Books and Peri- 

odicals. Correspondence solicited. Esti- 

mates furnished. 


Tue New Era Printing COMPANY 
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“SWAN SAFETY” 
INKSIGHT 


PEN 


Think of it! At any moment 
you can tell at a glance how 
much ink is in your penby 
simply glancing at 


No more will you have an empty pea when 
you want it most 


ges You Can’t Break the Little 
Windows and They Never get 
Dirty. Always showing up 
clean and white above the ink 
level. 


No Sweating No Leaking 


The “Swan Safety Inksight” Pen 
can be carried in any position 
without fear of leaking. 


Prices from $2.75 to $6.25 


MABIE TODD & CO., | 
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